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SEQUENTIAL TESTS FOR NEAR-REAL-TINMF ACCOUNTINGW

Donald D. Cobh
Safeguards Svatems Jrou;
Los Alamos Natienal Iaberatery
Loa Alamne, New Mexicn

ARYTRACT

statistical hvporhesie teating is ueed in
the analveic of nuzleas waterials accounting lata
for evidence of diversion, Scauential hinntpec)«
teating is particularts well sunited for aurlvzing
data that ariae seguentially dr ti=y from near-
real=time a:zCourting svators, The proporties ot
tr lected scaurntial teetn adapted for rreas appli-
catinr are detoryted,

I. INTReDE T

Nea“=real~tim acrnupting wvatems are hring
developed for vartous mclear facilities,] The
cnaracteristie teature of thesp AvVeElure ju the
cediection -4 raterialn-halance data amquentiallv
1n tire At a freauency comeenenrate with poale
ter tirely ditectien withe it Adierunting roreal
operalion “ the pro,eoar,

Tue purtse nf pear=real=tire acrourtaine
suetpr e L Pe Lt d oARamalier | possjhiv reoy' -
Ire froe Ajuercy v §o g tinely [pedijnr and then
te Jegalize thes v anupativation, A fvn=aten
proecedure e nesd e accerplier these nhaer -
1ives,: T el binr abef 10w, uss Leet ey
tve dpra vdsm a cgprictita' hyupnthpeayra tpat,
"he prescarapt oopep, whiadh 1r tripiered hy op
resatave oy tieatier frem= Ve detect pon steg,
1w lves a alvrgn the  avarianle di'a uriey
Aadt o gnral terte oand eggat s praphy. dpeplave
e L watiraiiee ardd svalaats v ot asnmalane,
HUET the defjs por pretlp= a dividpd  inte tueo
Phaas detserityon ant pasmgamient,

ke cause the data ate (olledted! arquertially,
tatiatital techmaurs developed for gequential
de Canpen=mabirg  (ae b anvaobed, Conpider A
reriee o1 N naterials halances nbhtaipad seonon-
taally ap tame from measurementa of net tranafers
el pyclear -aterjal acress an Accounting aren
houndary ane net changre of the inventor: vithin
W avcourting area houndarve A possthle teat
rracedure wonld he 1o teal sarh materials halange
reparatelv. Howevsr, A prohles arines with thia,

*Wark Iup—lu-rlml untdey  the 'S Department  of
Faerpye, Offire of Salepuarts an Recuritvy re-
ararch and develotment preopram,

or anv other repeated fiwed=lenpth test prace-
dure, if we want ta puarantes a fixed talep-nlar~
prohability Aver the N materia‘« balancex., If
rach fixed-lenpth test wore aptlied vivth falep-
alar: prosa%ility A, the overail faler=alare
rrohahility after N teate penerallv would bhe
preater thar A hecaner for fixed=length teer.
the nurher o! deciginne ik enunl *.2 the nurhpy
of teets,”’

Alternatively, A cequential tect, that ic g
teetr nf variahle leupts, cuch ae the sequentia!
prorakilire ratio test (SPRI), could Be aprlied
t the acccurting data. The funiaments! property
of gpeanential te«ta i=x that thev are applie! 1t
each time step, but onjv ope decicinn e male
hased on 11 the availahle data, The prirmpv
advantarve of saeauential geatn 1s that thev ra-
cuire less datr on the average thar a tixed=-
lenpth tert to make the same decirinn with apooi-
ficd errar prodadlities,  Thev have the dye-
advantape ©f net JusTAntysing that A deiingyow
will we wade a0 & apecilind time,

If deciniore are recuired at fived ties,
then twe prohjemp mav afijde with ueing ancieon’ g’
testr:  farat, thepr must bp gome meane ! ter-
minatine the teet and forcing 2 decieine, 11 a
Aecjcior hae nat hpan rea- el by thp pnd of 0,
supcifind time 1Mterval: fecend, 1 A deriey s
nf{ “an diviveiar ' e ranened hofoare thp en! o
the tire antepval, the toat must hye peegasrp!’

with the penalty of poscyhlye pneees ynp adfpes -0
. Yar nlarme,
Altey revisvIng the nroper! jes !

fyppds [pmptt hepothenje teuta, segquaetga' ters.
arre deacrihnd  that  are heang  develaoped e
near-roal=time account ing avetee:n,

1. FIXFD=LENCTH TEST

ot b oA measured materiala halance that
in norrally dangridnted  w U mean y o oapt vary -
ance M. We want to test w ounder the twe compoaes
1te hepotheasa,  Hy'n X0 oand Wy >N, Thin s
accomplished hv comparineg v with g terl threeha]d
7q nueh that.

(@D if uw <€ ¥y, crept Hy

Gii) il u > 2, reiect Hy



The test threshald is wiven hy

o ko (2
vhere wy i ohtained fror the relatinnehip?

a= 1 -0y . s
The probabilitv 8 of a mien in given by

8= 0 (2y4-uV/0} , ts)

and thke detection probatiliry, ar pawer of the
test, in piven by 1 = R,

Fipure | alimc rhe power curve for a fixed-
Irngth hypothesia tert with a " H.05%.  Figur-
2 shows power curves (Atained bv applving the
fixed=lenpth test to each wateriaisn halance nt a
aeries of N wateria'n halances while adwiating
the individual teat thoesh~leag tn maintain the
rveral! a fiur' ar D77 Ac N increases the
detecrion probatility decrenvea for fawn! A,
Twe commerte gre in erder comuerring thia reenlt,
The desired tert trrsabi-luc for a serire o
fixed=!envth tests peperally moer B four! he
corputer piralatian (., S trral! and nrpert,
Mere irpertarele, the facr phat ve el tase poooror
decisinne yvhyle arovy= lativy r ore Aats cvey e
tyee Mme nterta’ vp-iates onrp inteivges, L
rronuesr tn Aevels 1 o seaarnl1a' tesrs for menay
real=time avetome tn n
riated vi*h uni=p f1xm

wverep Pl py Plped paras
—iemel peate,

111, T SIAUENITAT Pl MAVIL NIV 0,00 %) anp,
é.-_-.l"l' Wald !r-l
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TOTAL DIVERSION (-1 units)

Fipe )u Piwer curve for the pinele saterials
halanre hvnnlheais teal,

of the
Hi: u ®uy, vhere Uy ir a prritive consta=t.
independent,
appropriate teat statistic is the CUSIYM,

riwple hvpetheesn, Hp:u = N

identically diarritmted dAata

The decinine yule ic piven hv:

rejecr Hu;

(i) 2 !
tii)
Grin) if
Nete that
and

L 2L, accent Hpi

<
if €p 32U, reinet Mo
<

2L < € € 2U', ma%s ro decinion,

there are twn haindmirs, I

thiee decision pepicne: acceypt

and wake nr Aecision, that =,

fer & decigion until more 4ata are taken,
in arplied at each time atep, bup one
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amt Ees
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an-'* 8 are the ‘reips ! falee-plae-
rendahilatine, Theen test b omigpase
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var b, "1e uwpec,ian ! waiuews

a teally ape hreaidde op the peatired!
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AVC DIVERSION

Fip. &« Comnprient ¢ prwer curves for the
¥Wald teet and the correepondi=y
fixed=lenpt" rury= toeot,

The advarntarr of :he Wald tert cver thne
fixer=lerpeth tert lies ir the fact tnat fewnr
data rcints are requirsd nn the perare te Pave
the sare guality (4 @' decinion: therretore,
rore Lim v decisiones are o e Tuis
1tlustrate? by Fip, %, Wich gtowe the ratin ot
tue Avarare rur length of the Wald tesr toe thy
fived=lenpt, CVS'VY perl,. M patin 1a alyave
lesg than urite: for exa=rle, 30y =y, 4t e
AN gedacatirpe that the Kald toe=t reavires
rply abhout ha'l pe pagch data nr the averaee
reast the sare Jder o pen A 1Yy fiwp i penpgh CrYVV

f

by Wat'd Tear g (. weelage ) Mata

s "ta'd sg p 2am np avieniped Pt treal e
ve'ated ave Y opuptyatcrpe Y liwe " 7 g0
A! epd vgmr aler A s mmapgnp ph e wpalpe ey,
Taketor o0 paven it the Ap'd hegndipyre, ‘e
the preevra’ caep, siep'e ar-'VWle rERT e
fon the Qeee oAl tugel opo 01, T
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wherp A Rt gn the YW s lard deviatyon
at rach time alep A the pavameisps p, R,
and g, Are piver by 1, UIMY, T apele
this grecyalised V'ald teal, the yopy miyat sy 'e
values ot A mand gy, Am! mual svaluate the

U™ a1 le prrer vavianc e at pach Pime atpp,
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AVG. DIVERSION

Fir. &% Ratio of averare run lengthe of the
Vald teel arn! the fixed=lenpgth cusu=
test.

Tarle«e 1 and 1] corpare the performance ol
tty fixed=lenrth (US"M teet (N = |ON) and the
Waid tesr., The data for the ¥i:ld rest are com-
piter=renerat: ! uning (ke houndaries af Fq. (11).
Taule | «hows results for independint  data,
Tanls Il shewe resrclre for deta with conetant,
pairwise crrrelatior  (enrrelation rorflicient
£ 2 ,2%), The maxirm perritted run lenpsth
ir 1he carputer eimulatinn wvan 00N data peints,

T eftert of arrinl eorreiation ju evident
W en=pprirr the tahles.  Rur lenpthe nf ge-
rirnces nf correlated data that crona haundaries
f1= Ypua phan G000 - prgate) gend pe ke ehnpt; A0°
~af gl dagininn are made in run lencthe af fogr
tr les . Trere 3u pa'ne g maenpfacant penhatility
(v % 1. tarr vy decreiop  is reacher  in
Fooa paarta, Tanye, the arotabilite tar e e -
= 1'] Fer ko mate gn A veaunnal ‘e leppth of
ti®n (¢ wiprrijcant when the data Are enreelate!
revityeely, f'apynrss v, pepitive  roarpelerioor
rrbgnren L perfoy=a- - p! the tearta,

“tene ponaite A A'lunatrate? b the rur-
Temprt digprinetines abanp §p baws, & and 7 feor
e ~noard powr 2t peaperlively,  and fined!
CEted tien probatlaties .8 and 0,80, The run-
lerwtn disppitmtione fer  pndenendent data are
rather hr.oad, but are espentially epere for n >
tuice e aveiape run lensth.  The run=lenpth
vastritutiars for anrre ated data are sharp'v
peaved At wwa'l valure nf n, but have nrnsepa
tarle that peragag to very larpr values of n.

TARIE Y

FIVPD=LINCTH TRET AND THE RALT TR®Y: A= 0D

FLY WAL
v : "
w0 T T Tat e et e
n N.NY N AL BN A, AR A AR AT A7
C.NAA0L AN A RK (AN O & AR, AN 7% in
N, VA% NLAA 050 100 0,50 DA DAN 4D Au
N, 240 A En A% I AR ALY ALOD TR g

NN kb L eh 0N 1A 0,8 AN 0,0 8 [

D. _Terminating the Wald Test

1f we wvant to puarantee that a deciaion ia
made by the end of a specified time period (mav
N balancen), then we mupt terminate the sequen=
tial test. We wvant to know the power of the
termirated test and the risk of a false alarm if
we terminate the test. A termination procedure
that can he justified mathematicall in te
terminate tho Wald test using the f{ined=leneth
CUSI'M tent of N balancer, i.e., the single wate-
riala balance resr,

The medified decisionn rule in: (i) apnle
the Wald ten’ for n € K using the hnoundarien
piven hy Fo. (11): 7i{Y if nn decirior ir reached
after n = X_ apnly the fived=length decision rule
piven hy Fa, (9), Thir prncsdure puarantees rhar
A decisior tn accept or reiect B wil) he reached
in anv apecified mumheor ¥ of materia' halancen.

Tahles 111 and 1V compare the performance
af the fined=leanptl, CVSI'™ tear ard the terwi-
rated Wald test. Boundse aon n~ and &  ape
«til! maintained, .nd feurr data are rti!'l re-
quired fnr detection, on the averape, bur a
decision In now puaranteed aicer anv specifind
numbeor N of materiale halancen, thar i, after
anv apecified time nerind,

F. Paer's Test
Another penuertial toet mi~ilar to the Vald

test 1x the ne=called Pape'sn test.® The deci-
nion rule in piven hv:

Gy e sa™ - 1nn, reicet 0 : AR
ne — d

tivife e n™1 | acerpt 1 :
n -— " n'

L]}
(iii) il otkarvirn, mabe poe degining,

The upper “ouniary nf this teet ‘w jdeptjenl
te p Wald tert withk @ gt ta perre, Sot tne
1awnr homndarvy of Pape'c peat doee piot fareacpord
te anv rhejer of A ans A, Therefore, thn
prepertien ol Papr'n tesl fenevallv moep N
determined hy cowputer sjrelatinpn, A twn=oj ot
Pare'n tear. conrintine ol tvn pnc=cided Peapa,
dose have well=dsfined Sshavinr and has heen pro-
poesd for use in nafepuards,”.  The twaer,d0!
Papr's tear {r the pame: ap A tvn=vided Kald test
with A= n, (Settiry A o n placee the & -
ceptance regine at infamity,)

TARIF 11

FIPFD=LFNCTH TFST AND TRF WALh T¥€1; p o= 0,05

FiT VAL
T T T Tu T ave nome
n N.A% 0,88 100 0,01 n,AY

nin 1
N,ANYY 0,20 D.AN INA A 10 6,67 0,57 A 4
CLAW 0.8 N A0 on AN N1 ALY (o ]
1.9%9R 0,00 0,50 100 0,k 0, 1) A% 1B -
1.70%% N, 8% NN |AN NAT AN N, IND )2 1
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Fim. 6. Run=length diatributiona for the
Wald test applied to uncorrelated
data (n = (),

Paxe's tent in intererting because the proh-
lem of restarting the tesr after the lower bound-
ary las hecn cressed is connidered.” Thin
preslem arises because, in the practical situn-
tion, we wart to detcet a change from the condi-
tion that Hp I8 true re the conditinn that
Hy i true, and we want to detect this chanpe
ar rapidly and ar accuratelv &8 possible. There
currentlv {x nn mathemuticallv riprrour treatment
of thir problem; however, nane procedures, form-
1ated hv  Parc,® conrivta of resrnrting the
trst cach tire the Ilownr hrundarv i1m croaan!
(i.e., acceptineg Wy on subaetn ef the data)
and continuine tn mpearch for a re.netion of s
Aar additional data are cnllncted, Relnctinp nf
", ju hawa! or pentine all contigucur  pubRe=
rnences of the data to find the auhrenuence that
penducere *he lareeat chanee i the CI'SUM value.
'nfortunately, thers ¢ currantly ne wav, other
than by eerputer similation, nf imp'ementine
Page's proecndyen vith puaranteed a prierl errew
trahabirlities, - /==

. "sxl nf Puyr Nipp

Ar 8PK? hi= heen developed by Pobbhine and
stermind® apersfically for temting the compne-
e avpethercn, Nyttt € 0 and b > 0, Thin Rn=
calle: test of power ohe paaraAntern that A = n

TARLF 11
FIM "=LFNCTI TFRT AR' THF TFRMINATFD WAID TrF1:
neh
FI!'T TWAI B

O WL R L S T U X By
n Nty 1,08 100 p.A&A N,Q4 1] A
N.'RhA 0,70 A A0 DA N7 070 &) A1
N,144% 0,80 0. *n 100D N4 0.8 w7 (L]
0,20 O, A0 1,28 IND 0,7TR A1 At \n
I‘.'l:"“l A uy nopy 100 h.94 0N,nk L Y] AN

o r - -
. Walbip A58
)
, o
gg 0% F b
>
= o
5 ooyt .
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[ ] - l
g |
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0 ) 0 20 4« %
RUN LENGTH (N)

Fip. 7. Run='ena:h diatributirn. for the
Wald teer aprlied tn ierially
correlnied data (n = 1, 25),

for amv value yu > N and that A 1= haunded
for u € N. Trte pnver curve of thip test jump-
discontinuouniv from the specified value of n
at uy = N ta urdev at y = £ (an arbitrarilv emall
positive aurntire) and {s unitv fer all pemitive
values of u.

The t2rt of pover onc was nririnallv devel-
oped for indeperdent, normailv distriburs data
bv applving the law of the 1terate! losarithe to
certain claseer of testr functions.B  The deci-
sion ruir in given hv:

(1) if ¢y € ZI', make no aecininn:
CHiY Qifety > 21", reiecr Mp,

There ir enlv one houndarv an? it separatee the
reiection and nn decirion, nar neemal cparatine,
rerionn.  There in nn aceentance repion.  Thun,
the tent never terminaren ard never nerds te he
rer rtad, ercent follawir: 5 relnction,

The hrundaiv of the power nne teat alen car
he derived jrow an extenriepr of the liseli{nea!
ratin, Thin har the advarteer that theees (= a
more di=ect connectine with Wald's RPR" wn that
the errnr prokabilitien and apecific furctinnal
fere of the cert houndaricr cas Se freretirated,
This appreach ntarts with a ratin of ayftante

TARIF 1V

FIXED=1ENCIH TFRT AND THY TFRMINATIHD WAID TEET:

pr- "l:"'

Rt e —__TWALR
ST T TS _E!_ 0 AvE N Ned ¥
n N.AY n.o% DN n,n8 D0y  )p 1
N.407% 0,20 N.AD 1NN 0,20 B,AD M [
0.R%7 0,50 0,80 Inn 0,40 N.A) 41 1"

1.261R NA.AD N.20 1ON N, 70 n,7] 1
1.A00% 0, 0% N.N% 1NN n.Qn n,0% N L]



weighted density funetions mo that the form of
tue likelihood ratio is given hy:

Jq v (A) p (x,8) A
Lix) = "1 . (16)
f“ 'om ’ﬂ(- -W]l
n

where pn and p; are density functions under
Hnp and Hj, vrespectively, and wp and w
are weipght functions over the parameter spacar
of Hg and Hy,

For normally distributed, jndependent data,
the likellhood ratio of Eq. (14) can be evaluated
explicitly for various choices of weipht func~-
tions. In particular, if we chocse w) to be
pauseian on the half plane & >0 and wp to
he a delta function at 8 = 0, and If we set
f » 0, we obtain a test houndary that nas the
same form as darived hy Robbins and Siegmund®
for the poucr-one test. We have derived a pen~
eral form of thia houndary that {is usefal for
correlated data as well. 1t is given hv:

20+ o (n) {(1 + 1) 1n ¢%2):”’ . (1%)

vhere n {8 the desired value nf tne falne-alarm
probahilitv. Thin houndarv is shrwn in Fig. R
for o= A NS, To applv thia tear, the uner
wust apecifv A and munt evaluate the CUSIM and
18 error variance at earh time nter.

Tehlea V and V1 show ecmparinsne of the
fixed=leneth CUI'SI™M teart for N = INN with rhe
prwer=ane teat. The falar-alarm prohahilitv |n
bounded, and the prwer nf the test {x enual to
unity. The average run .eneth of the test de-
creasen  an the averape diversion (1) increases.
Hovever, ax wan macn for the Wald rest, there n
a nsipnificart prohability that the powver=ene
test will rot terminate for verv lone aequences
(33000 §{n the cramples) if the data are peri-
allv correlated. Thin iz alee illustrated by
Firn. 9 and 10 ahoving run=length distributions
of the powrr-one teat for uncorrelated and cor-
related data, rerpectivelv, and fined detection
prohghilitier 0,% and 0,05,

The aingle materialn=halance terr over the
entire pericd (l.e., the CUSIM 2ert of N hal=
arcrs) that wvas ured for terminating the Wald
teat can alar he used rn terminate the teat of
nrower nne. Franplen af the performance of the
terminated poawcer=nne tent arc piver in  he next
Anction,

V. APPLIFATINRS

A, Measurement=Frror Model for Materials Ral-
ancen

We hove ajmplated geauences af wateriate-
halance data usine previouniv developed mathe-
matical wndela of measurement errore.®  The
varisnce of each materiales halance {n piven hv:

? 2 ?
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Fis. R, Roundarv of the pover-nne test

vhere ag- and Agy are the variancea of the mesr-
ured invenrarvy chanse and net trannfer, reapee=
tivelv, ard we have srpumed that inve-tarv meas-
urements are not correlated vith transfer mear-
urementn,

For wateriala hnlance dar. with cenarant,
pairwise crrrelations amone the trensfer measur:-
ments, the form of the CUSUM varlance Agp(n) can
he determined hv mpecitving the followine param-
eters:

(1) the ratio r of the nec-tranafer varianee
to the inventorvechaneer variarc-,

“n"M

-

q
aja
- RN | »

- 4

({i) the correlation cocfficient o  he-
twren pairs of transier meanurements:
and

(il & acale fareor that e chaner withal
loaa af penernlite hy sntting Agp = ',

The CI'RI'™ varianse {n terma ot thesn parar
etorg {8 piven hy

» 1 »
ﬂrfn\-mll-'n(l-n‘vinnr' ' (AL

vhers afy = 1/(1 2 r),  Thin fnrm of the CUsIw
variance in eouivalent te that previsualy piven
in Ref. %, vhera the CUNI' variznee wae acnled
hy nf;.  Poritive valuen of p arine hecause rys-
tematic errors caure the tranrinr measuremenis
tn he correlatred,

B. Terminated Pover=(mr Testn

Tabler V1i-%1" shm resules of applving the
terminated pover=cne teal ta seauencen Af wale-
vialn=halance data for various choleep of the
usasurenent=error-model parameteras v and n.
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Fie. 0. Run=lenpth digtributiona for the
prer=ane teat with p = 0.

This proredure {8 shown to he robust in the senne
that it performs well over a wide ranse of noe-
gible meanurement errnra.

This apnrrach, bamred on the CUSI™ aeatintic,
penerallv in rohuat with reapect to different
diversion stratepien o8 well., Test ntatintice
other than the CNSI'M may nerfore hetter in cer-
tain circumatancen, Generally speakine, for
any measuremrnt=error structure ({.e., anv valuep
of r and p), the optimal strateev tn defear
near=-real=t ime avatemn, optimal fron. the divert-
or's point nf view, is some comhination nf hlock
diversion en a relatively shnart time gcale, cor=
reapondine te the Ro=called inventerv-error-
dominated repime, and protracted divernion over
a relatively lene time acale, cnrrespondine to
the eo-called transfer=error=dominated rerime,
The optimal rert procedure tn counter thin mined
diverninn nirategy must atill he developed.

The terminated pover=one teet can 7len he
wend with nther prtatintien hesides the rUEIY,
These rtatiatien Puct he nnreally distributed at
rach time gtep and e deacrihable an 5 ¥irner
NrOCARR, Recuune the power of cthe tesl 1w
Alwave guararteed, At least in principle, te ke
urity, the main rearen for unine tert atatintics
other thap the FPSIV {x tn enhianee the abilite
of the tert to veepond rapnidiv tn a rhanee (n
comnditions from W, ta M. tir prelieinare
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Fig. 10. Run=lenath distribhutions for the
power-cne test with p = 0,75,

werk in thin area indicatea that a2 atatistice,
baard on Pape's procedure, vhieh looks for the
manimm change in the CUSUM, wiv he better than
the CUSI™ jrgelf. Other natatisticn derived for
specific diversion ntratepien can alme be uped
with the power-one tent.

. Detection and Ansesmment

The materialn bhalance data are terted uning
a tuo=atep detection and asmesmment procedure.”
In atep one, the power=one test, which har no
Inwer houndare for n € N, way bhe ured ta ke
a ningle pare throush the data lackine for evi-
dence nf diverainn, Thie in the detectin: phans,
As 1one ar the upner houndarv ir net crarand, we
continue tn cnllert more duta ard apple the
power=ane teat up to n = N, at wvhich time the
test in terminated nnine the fixed=lenpth rIRYV
tent for n = K te foree a decinion, Nnte tha' n
de: “pion havine well=define® errnr probahititing
can he nhtained at anv depired time hy thin pre-
cedure,

*hie decinion {a pusvanterd t hovr At leant
an pood error probabilitice ap the pinple mate-
rialn halance tent, and, in peneral, the deci-
rlone wi'l he more tiwrly in that tever data are
reqitired,  Thus, one of the wain ohiectionn o
miltiple materiale halaresn, that s, uncon-
tiolled eorrer nrahahilitien, (0 eliminated,
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If the upper baindary is crossed, we move
to step two, wvhich is the assessment phase. All
contiguous subsequences of the data available at
the time of detsction sre tested to deterrine
their significance levels. The Wald tast, ex-
tended for composite hypotheses, is a convenient
choice for tha assessmant phase. The wost sip-
nificant subsequence, that is, the sequence of
data with the larpest vaiue of the CUSUM divided
by its standard deviation, is used to estimate
che time, location, and amount of loss. Note
that this corresponds to Page's procedure.The
results of the assessment phase are displaved
graphicallv using alarm charts.l»2

Nnte that the assessrment procedure invelver
searching for the maximum change in the CUfI?,
In furture work we hope to combine Page's proce-
dure with the power-one rest and upe this new
test for the detection phase, Thue, a trulv
intesrated detection anc assenswent procedure
could result from this approach.
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